102        X. APPLICATION OF THERMODYNAMICS TO RADIATION.
While the  analytical  expression  for the  second law (the cycle being reversible) namely
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gives
Equations (106), (107) involve the volume v and are only true for adiabatic processes. By eliminating v we get a relation which is not subject to this restriction, f and ^ being only functions of T. Making Tx - T2 an infinitesimal of the first order in (106), (107) we have
fdv = — vdifj —
+ vd(f+ ^)] - v(f+ ^)dT = 0.
dv Eliminating — from these equations we have
(108)
which is Boltzmann's Equation.
106. Stefan's Law. If we assume with Maxwell that the radiation pressure is equal to one -third the energy per unit volume, that is f = A if, We get Tdijj = ^dT or
(109)                                         ^ oc T4
or the energy per unit volume in the ether in the presence of a "black body" varies as the fourth power of the temperature.
This is known as Stefan's Law and has been verified experimentally. Conversely if Stefan's Law and the formula for the radiation pressure be assumed as the result of experiment, we have a con-firmation of our assumption that the laws of thermodynamics are applicable to the ether.
According to Stefan's law, the heat capacity of the ether per unit volume a: T3. Under these conditions we may state that the temperature of the ether is T, this being the temperature of a " black body" in thermal equilibrium with the ether, and the radiation being assumed to be equally distributed in all directions.
Stefan's  law  is  not  a  pure   deduction   from   thermodynamical
principles, for if we had assumed f = ty  instead of ---iff we should
have found ^ ex T2 instead of T*. But if Stefan's Law be assumed it affords a measure of absolute temperature which is independent of any material body. vz
